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ny^xxr^k ^nh^-h{cft;^^i?ohySxx 

[0042] jimmx y t f 0=^ ^it-^mt ^ma*)i> 

^'7^yi^-h, l^v'/^y^^^y y-h, t°u^' 

0- ;U bV77Vl— bWtfmf 0>tLl. 

[0043] *mt*fr#>Mb&s*>\<#y9&v& 

mt Ho* Wt^kfiOxxrMt^JCtcJ: "3#4.ii6 

*«tLT{i, 7^y;H?, 7^;i^Kat/x^-i^y^y 

y^yn-;^ffi^ft, ^^^U;HK, rl^7^;H^ 
tf^y^xyxy h-;wafi8^Hi. T^Otvm, 7^'f 
yK, y^ y -t y y^ww 

Mi*. 

[0044] 3t«^ttffl«ftO*S^I 
^) 7?y;H!. xf-;W (^<^) 7^U;HS, 7*ohVU 

(^^) 7^y;^, (^^) r^'j/HK, 2- 
xfv^Mf i^P (^<^ ) 7^ y;PK, t Hodf yif;i^ 
(^^) 7^'J;H!, tHDJfi/7nt/K>^) 7^ 

y/HL ^yx/p (^^) t^'Jaihw (^^) 7? 
y;PK<07;^;Pxxr;p ; bHn^^i-^ 
7?y;H?, ^h=>fy7x^ (^^) 7^'J^K 

1- zUXf/l' ; 7? y a- N y IV ; fti!b*^, vn- 
tf7?|t'_;K rnb-:*yl?t'x/k e&«t*x 
yp, hv<y yjKb'^;^<7)Kt*n;p : xf-i^y, « 
^-x^-ixy^coftS-^fr, xt7ontF'jytt' 
X7xy-;UAt^yx-r;P, "BTrftt^^Dy. ^ 
y t'x^/Hf^x-r/k #'JT5K, 

y, ^yxf-i' yrL-7^b— vxw/7 9v-\>. 



1 1 

x, r r^y^j t\i rrrvfrxuxfto 

[0045] *«Hj^artrft6 H gstt&B&ittftfl 
t LTtt. jfeHH. &n». ee§H«k mmmmvm 

^^.TflU- (42595) , *-?i>0 ( 41000) , ijf- 
a>7yV7>h7?V> C\-v-y?13) , D-^S 
y6GCP (45160) x a-/5yB (45170) , V77->0 
K70: 100 ( 50240) , Xl)*/?^^ (42080) , N 
o. 120/y^-y-;Mxa- (21090) . VXJ-M 
xo-GRO (21090) „ ^A5-7r-^.h-fxo-8GF 
(21105) „ ^ys;>*yWxn-4T-564D (21095) , 1/ 
i5-7r-XM/7 F4015 (12355) . 
•y F7B4401 (15850) . 7 r-X h y>77t—TGR-L (7 
4160) , y^/-;l/7*/P-SM (26150) . Hg#-#y 
7*5 -y ^MIOOO. 3E*-!K^y9 7^*40. U*/- 

;U7';p-es (h'^yh7';i/-i5 : 6) . 'Jjjv-yy 

U>yh*GD (f^yhU'y F168) , 

>2YS (e^yh/y-y36) mmfbiil (ft 
(c. i. ) zmmtz) . 

[0046]^ ^ttffiliffl^*^fi^tt. fiicMfi 

»iatt«rttti¥^eao. oo5~o. s^m^a^ 

X'khZ\tt>m±L<. 0. 0 1~0. 3/*m-C**ltf 

[0047] *JMHC*jv^ , jSfflffi6jhJi*»JjW &!8 
aiKltffflMtl 0 OfflttWcSt 

U %Sb&mm*0. 0 1-3 0MSB. xj-isyft 

5~ i o omM.mmi}X'$ts%m-sftmfm 

[ 0 0 4 8 ] *»3ifc:tivvc . j£MRFit«^J£ 

&mmMZ%A,x'^xi>&\<\ ffi^aii. 

TX'hh. 

[0049] *%WX'\i. CO j: 3 3r!g#tttiiBiffij£ti 
2 j£KI»ihl 3 b a J: 3 ^ t> e> i «W 



(7) #^200 1-15267 

1 2 

[0050] JJlTfc. H^-^HI^JfflRBfahlRtf 
3. 4£$SU/CI»*M-*. 

[005 1 ] (1) JB-fW'C-JBft^jSKHfihfloJB 

[0052] 03+, 6ttJ$WWjWfc^*-V&«te 

10 tf7X-?x9lLX\£ftmtiX^h1j<r) 
~3 0 0nmgjg, #4 L<fi 5 0-2 0 0 nm<DC r 
v^ftS. 7ttS8M*. Dte;Oxv;*;?6i:fiSJ|ffiit 

■tasfts^ttMi <*#g!i^*M i oAOi&m 

mBk^^yTWH^t. £ti. 03+. £ffl<7)^ 
5714. 1 0AW»3#|*fl<08liiMaM#fiS' 

Oi»K*«**lfc««iJ«0rv^*^i. 03+<7)ftil9 
20 Afcjj^JSfc, l/y'XMOA^^Cijfc-jt 
lfc«W%-*fJJI3lfa*t«r*. 4fc. H34>«010a 

J^K*'^»^l>W{i. ^*hlOA+o!H9t3ra|sa 

x -y i^WJ-T* 1 4HB«3t»llIl»f C J: S3tfi0tefC*'4 1 

30 [0053]l/i"XM0 A +0^5fe#Sjift@-^-fr 
*6*0. 0 1~2 0S»%, i0if^L<{SO. 1-1 
0fi*%-C*"5, *^^-y7-SHD^B^f^^At 
ftLXl 0 A~l 000A N i , 3ff4L<{i;5 0A-2 
0 0 Ac7)i; #tC s 03(f<7) 1 0 a^1"J: 3 t s Mhf^ 

mmmmmx'Uiszh 1 oA*?sfl;s*ttt» w 
\ oAmmmmim£tz>ztx\ 03+ 
01 0 acDftmz&^ui/xbnfflkmw&zti. 11 

40 [0054] (2) ®.T-^-m®.<r>$Mhikm<r>m 

[0055] 04+. 6, 6 a, 7 (£0 3 fc |h|«t:'S) 
S. Dll^5^^6t«RI»jfcJBi: ! Sr*3ie*i^ffiM 
flg ( h ) 1 0 BOJ&J&mmkcr,** -y7lB 
Pi$r^-r. 4fc. 04*. iffl0^7 7(i^^hl 0 

0 , M 0 B4><0JR«W9fiaJHWt*«**JtK 

50 W#v^(±. 044>OftiS9Btc^tJ:3C l^v* 



1 3 

?£*cri24 4>?) 1 O ba#ttj«Bfc#fc:$r**>tt, l" 
v'X h 1 0 B*ag8^#a^Jt*«#£V>£ t 

[00 563 \s~sX MOB ^agBa^BffiHMteff 
m#l~9 0M%. iOjff4L<li5-50axt 
* 9 . 4 fc** -y 71SIIHD #JK»3tettft A tcM LT 1 A 
-100A. iOiff4L<lil 0A-5 OAtf>fc£fc. 
H4+W1 0 bfcStti -3 1, gfHHI^iiafttfcOBrBB 

^NHWa^SrafMft*^* - b X\ 04 *<o 1 0 b com 
<r>l&m±M1fflJtiZtLl. 

[00 5 7] ft^T. El£^^lMfiiL13a& 
t^2«M6ifcfl3bJ:»)4SJ«KI»±*-C*)*Uf. « 

jatstrso. Jbia < i > <Difmx'MT~^mk^m 
m±m mmmmzBfc ixmi mm±m 3 at 
u *v ^t<i 1 commitmuzmmtm&m 

■%%\,zmmhzbitx'%h. 

1 0 0 5 8 1 m 1 Kiirtiawsjhmt **Hfc: 

«JBI»jtJi<03e«fcU41*fc:iIRWi=Sr<. fiSWibltee 
[0059] *TO2&rt£MI»jkJf 3 a&t>'3 b±£ 

mz%£.Uz<uzttim*Z1x$>. 
[ 0 0 6 0 J Z(OXl%1E3\Jlffi{k&hb LTJi. «*. 
tf. 1MHIB5 9-1 9439 3#&«. *ffl&ft£4 , 
17 5, 9 6 0^, ftSftiftM, 9 2 3, 7 7 4Rt/ 
*HH*flFfS5. 0 4 7, 6 8 7#C0&§*l4, N, 
N ' -^'7x-;l^-N, N' - (3~^i-)Vy x.-)V) 
-1, 1' -h'7x-;U-4, 4' - S y : 1, 

i" -fx (4-^-p-hu^rsy7x-^) 
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14 

tw^y : 4 , 4' -t'X (7x-^7S/) 
O7x-^fc'«0^#^75>^£^. 8H¥2-3 
115 9 1 ^fctWc^Sfi* t YyY>it%yt. 
fF3S4, 9 50, 9 5 0*^K*S:k4 5'51>Vffc£ 

»«, mat-ffl^-ciiK. mizfcix2W)±zwL 

£lxm^Xh&\,\ ifc. -LiE«>fl:£*J2lW=. sK'J 
h'-zl^/PAy-A^, ^^^(Appl. Phy 
s. Lett. . 59g, 27601:. 199130^ 

io mtt?tt®i>&mmx'$>i. 

[oo6i] mMmmii. ±R<tfMEfum&mt 

H&lzmftmJUtXSSMM&fcl: OJfilt « Z b fc J: 
0 . BulB^Sf 2 &tf ftlffiyjl 3 a , 3 b ±CWB» 

i axii 2 aeih t asc o ietl^ h y tiz% 

20 4>y~-fflmbixu. xurvu 

&%\vnmt i < , offi»a<oi«rc 5 o 

[0062] xsMmv&tteMi. w&Efumm 

*M£.m%ftmmzh.wymz7ji^ n-m%m 

mg%M&K>TVl 0- 6 To rrC^rSit-iML 

vxtm^xwFMiWB. i 2 m/mm 

30 ib!3a, 3b±K]ETUI>j3yi*»JS't*. 

[ 0 0 6 3 ] o &LXfflLiitltJEfUmM<r>m 
mi. a#l 0-3 0 0nm. »4L<{i3 0~l 0 0 

[0064] jE?UKS»W±K:»jRSn. iEfL^jUlt 

nz-mmAmm-h^mmm\±. mms-tcix 
fcfth.. h 7 -y r t ^h^m^wmmamm^m. 

Ltz<\,>fo&to£*)%&Zkim*Zti&. 4fc. 3E7L 

[ 0 0 6 5 ] Z<7)£ o ZliWStXMrttmb tXlt. r 

7-5 178 1-?^) N 8-h Fa^fi/df /'jywr 
;1^5-^Am=Sri:'^#Jllg* («flllia59-l 94 3 
50 9 3-9&IB. *ffl#l^5, 1 5 1, 6 2 9^, *ffl^f 



1 5 

IBB 5. 14 1. 6 7 1^-),y?o^^xyli 
(«fR¥2-289 67 5-f&l8) . ^'jy^SHHfr 
( «HSPF 2-289676 ) , ^^'r V-^ 
(ft§B¥2 - 2 16 7 9 1-^1) . t***f-'J 
(ftffir 1 -24508 7-94MIL H 

2- 2 2 24 84-94»8) . ^UVVBHW* <WH¥2 
-189890-*4ML H3-7 9 1*4MB) . 
Vft^* (1WIHP2 - 1 9 1 6 94-f&fB. H3 - 7 9 
2 #4^8) . #±$£gtt (#§m-2 5 6 584#& 
*) . itA+VfrKJVvWmk (#^¥2-2 5 2 7 

9 3-§£«) . P -7x-uyfc£ft <«fHPP3-3 3 
18 3-94M8) . f-7^7V*ney«»»Bi*(1#BIPF 

3- 3729 3#&«) . eonfj 

¥3 - 3 7 2 9 3*4HR) , ^7f-'J Vyfflm < W0H 
¥3 - 2 0 3 9 8 2^8) &fc>W » 
8 - h Ho^f^y U y2KAt<0»8Wto»S>»Jfc;£ 

T(4. Al. Ga, In, Sc, Y, Zn. Be. M 

Ttn<. <miz&ix2mv±mitix®mixi> 
[0066] imstXMtt* zti^mmm^xmi 

14. KSaSffiCk D»j£;S*U Z^mmii. Sftl 0 
~2 0 0nm. #£L<i43 0~l 0 0nmT£>6. 
[ 0 0 6 7 3 «tm%«(:tt. JfrpafcJBiMifc 
l*Lt$tf*i:i:«>C. ?83tfe**i4B«rC, fflitf. 

8-b Ko*i^y yyc^/l'S-^AifttSrtfXhW 

It (J. Appl. Phys. , 6 5%, 36 10 
M. 1 989^) itfi)ilT^S. ^mtiZti^Xh. 

Gmftmizu-i'mmcv^m&itm 10-3-1 
o-coiEBK-f & i fc -c. * j ? t o3settJ4wcm±-f 

6. 

[ 0 0 6 8 3 . II 1 fc>F^frWBJWfc3lSIPP 14 . * 

^owtsrSi&vw. nt>m*nh<D!,zmmzti& 

*>Wt4&v\ 

[00 6 93 »KJit:»j«Siiijfilll(l»jhlJ3l 
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JJEWMHciiVvt. * : HIS3&«4#F«>»*£3Efc|6| 

4. zcomTmmmizm^ti&it&toiziti. 
wmMm&v* w?mmi&j]i>mz±z^zt 

Vi>7V-)V\mW (App 1 . Phys. Let 
t. , 55*. 1489H. 1989^; Jpn. J. 
Appl. Phys. . 31^, 1812K. 1992 

10 if) ^-eittsrPMMA (^uy^y^^ui^-h) 

f«tMU^(A P pl. Phys. Let 
t. , 6 1*. 279 3JC, 1 99 2*)»*«l«fMl 
*. S^SJiSlO^ff^. M5~200nm. mi 
< 1410-1 OOnmTft*. 

[ o o 7 o i ±.mffimza^xftmm\if$mt 

ttlfc03^?hJ|iLhJ<«itlM)tOT. 3?# 
ft^7S (*fBI¥6- 2 6 7 6 5 8-f^*) . 

y h vft&m - 3 3 o o 3 1 

ff) . •*7*-fc>1*»fr (««H l 6-330 032-^ 
20 *>,*«^y3yfl:-&*(«flll 3 P6-32 587 1-f 
4MB) . *«U (WfHPF6- 3 2 5 8 7 2#& 

OOnm. #£L<(45~30 nmtftj. 

[007 1 ] **DJfc:*5Vvci4. ,r<9j: ?>5r-!«l£f£ 

[00723 zn* o tc, «*<o«is*iirr*«*R{t 
30 sjsws5ih«ja«^)«*^TeHi:"r . a i iz&n&im 

«4fc#i4. 

[00733 H 1 CSSirOvflrVvfi*. ^flit L 

xnmnm 5 <o±kisjc«e 1 1 PHgo&K*i&ft* r 

[ 0 0 7 4 3 ifc, 1 1 kimnHBA* BP*>. 3HR±K 
««« mm) . *«BfeM», ITL«5Sil. ^OT (H 

fi ) ojitwif 4 i t i> ~*imx'h 0 . m£®~~®com 
mmz^x t>m<rttKjk£9m+i z t mmx-hh . 

mnmzmio^QcoxottmRft&mwmm 

[007 53 

, [lytM] KlTt. HitW&lfiblSWSaWf 

[00763 1 (Jlx-^-^K^fiSKKjiJl^ 
»*) 

50 5 0nm(0#M(?nA7^-;H/7 h*) 07Dh'l^ 
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17 18 
y/'J ;H-f ^7-fef-> (PGMAc) * [0077] 

tffaSMn lx , %m&ft®m&j$M*<?)£®mtfLft hl i ] 

ftM&mm: CH30-<Q>-CH-CH-<O,N (52ISSP) 

CC£, 

CH, 
I 

•&®mft=r-®n ■ ^CHrCHHCHrCHCHrCHHCHrCHW (70SfigP) 
.a . b , c , a 

fa fa f =0 r 

» °X1 

HO^^CHi-0-C-CH-CH, 

II 
0 

(a : b : c : d = 45 : 15 : 20 : 20 (*Mfc). Mw : 12000) 



[00 7 8] ZCOUi/XhZmZ 1 . 1 mmCDri-^y 
1 7 3 7*'5XS«±t 1 2 0 0 r p mt 3 0# 

Rgxtryn-hU IftffinimfflMk. 7 0°Cco*>> 

1 0 0 nmcOC r (jgf&H) fcT^-JoWBlS 

SftTHSv*?. J21TH«. ) SUc. ±$£3 6 5 
nmO3fe^lt2 0 0mJ/cm2 HSJtLJto 
^7XVX? fc l^'X hJKfc 'y7Ta1Pi«i:3 0 jum 
tLit. fcfc, ^SWr'J 1 ^ (K 2 C0 3 ) l*/MC*t 30 
UKM***!^.*. (KHCOs ) 0. 1*/W5«-&T 
0. 3fi*%0*afaSrH»L, ^e3BH<0»BSSStt?H 
( A 6 0 ) * 0 . 3 SS%OS>J£T7l£ LTS«?g t L 
fctOS:, #JE0. lMPat'3 0^^/X;Wi> 

U **>«*E0. 2MPaWM*-C6 0»fflft»L 
fc. ftWT. S«£ 1 2 0'C?)*7 hTW-b±T'l# 
H^xh^-^UT. jjEJW»jtfl*»jaU3t. 
[0079] f^ilfcfiSMikJlOX -y v3frft<7)S EM 

fBK¥K*H5fc7irr. £«>j8H»jfc«i. m.izm 40 

[ 0 0 8 0 ] Srfc, iOjSKffijhl^w 

m*>. tt. ummm^y y-yh^mt. semc 



■yl"\* it-T ^ <J U- h {30 fijaaO 

i«[oo8i] wsm2 m^rt-jmDmgffijkMto 

mm 

mm 1 x-m^tz t <o t i§i«^s£tt8fiifflfi»± 

LTT^aai 5 0nm«fM <7*nS/7-f7rt' 
-> ^PGMAc4Mft«fcJjanLT. ifcM^tt^JlifflM 

[0082] ZCD]/ : JZh%3-->7tmi 737# 
9^aHR±fcl 200 r pm-C3 0JWBtf)Xe>3-h 
U l^OttBKStl&L 7 0-CO*7hru—h±T' 

±ifcg3 6 5nm?»fc£-&ff8 0 0mJ 

fc«=¥+<y7iaBKilO//m!:Lfc. -?-<7)fJL 8&0I1 

[ 0 0 8 3 ] % t>titzfflm±m<r>x. -y s e m 

St— y 5 0 * Offir-y <H£R*>JS 
IRHi.it*?* ofc. 

[0 084] mmn 

#5**KliLTffSl. lmmOn-^y^ai^l 
7 3 7#?X*ffllr\ Z<7)±.t,zWim2klX-4y : JV& 
■ XXtoM* ( I TO ) »b«|«R» 1 2 0 nmJtWL 

(^vf7?ti ; m^t-Aima ; ^-vmK2 

0Q). ITORft&tf^XfflRfcftJfc. 
[0 08 5] CoaSfifcJHWC. HlK*t«Bi£^ 

iwawwjet*? t UTmmx-fmitz . 

[0 086] #?.*»Kl±fc*!*3ftfcITO 
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f-y^Srffl^-CHH2 7 0^m N tT-yf-3 0 0Mm<7)X 

1 0 0 8 7 ] ace s mmm 1 t i^a^a-ciir-^- 

^OjSJgKihfl 3 a Lfc . AISRf ihff 3 a li 2 

5 Ojlc mX 2 5 0 //mOlfBPSP#3 0 0 /imflt^yft 
¥ffi±(cM^^#ftOfl§ji tUz. Z cofcMf}±m 3 

a.<7mmzttt&7—>*-% mi46° x- 

fo->tz. 

[ 0 0 8 8 3 <Mc . SSSjIM 2 fc EH*9*i£-C»f -><c- 
JBtt»ja»ffi&jkfl 3 b ^J&SB&it;! 3 a <0±«FM L 
fc. Jfc«ISiJI3bfcttSfi3 0jLinu f.yf3 0 0/im 
OXl-^r^-ykU Hffif$(raJI2(ciE£U 
ja»jbi3a±fc:(iai-4J:eiSfLfc. ^Mfi 
±l3btf»KSfc:3oTtt, ^KflfcMIWjumfcfc* 

3b<7)mmzm&T-^-ft u*>5 2* x 

[00 89] £OJ:3fcLT»«ifc2*OJiWjkl 

3 a, 3b£#t&S1£l£. tt*ft»ft. MS^o- 
■C«HI$*, uv/*yvffi»fc l 0#ISfT^fcGL X 
SaEtWrttSSL. 77J*#>7*m^Xl. lx 
1 0- 6 To r r (3^1 • 5 X 1 0" 4 Pa) £T'X£ 

[ o o 9 o ] aac. jtaaaMtrttimsiifc* u t*t 

li/9ffl) fcJlBBlLT, X2*l. lxlO-^Torr 
5X10-4Pa),IMlK"Ifl:ff 
&V\ ||»2 0nm<7)iEflj£A«$#J*U:. 

[0091] 

Hfc2] 




[ o o 9 2 ] ate. mtKMsmmnrnznimztitz* 

y^-/9)V'ymzMltz. tlTfcjj?*. 4.4'-t'X [N- 
(l-^-7-f^)-N-7x-;kT5y] t"7x-/l/2\ ;P7 

tick 9, IE?l^AJIW±tciE?LI(iaSJl*1WILJt. £ 

fDB#(?);U7/-K<oajKtt, 2 3 0-2 4 0 'C<7)KHT*JfflI 
U If^I5I8xl0-'Torr (fil. lx 



10 



20 



20 

1 0- * Pa) , JI*BflBl#5 0»'ClW6 0nm*> 

[0093] 
[ft3] 




[0094] an, 9^fie*irt*ttMft£i*>fffi 

kLt, JaTfcjj^7/PS-?A*>8-tKo*5/*y 
(A 1 (C 9 He NO) 3 ) £UEjE?L$Ij£S 

10-32 OTWfeffl-CiWflfU H*B$<Z)K£J£{i 9 x 
10- 7 Torr(|«7l. 2X10- 4 Pa). Wg&f 
RItt2»4 0^t\ R9 7 5 nmWffKW63tlt»jSL 
fc. 

[0095] 
UL4] 




[0096] ±ie^ifLaA«. i?L«5j*iiatx*«^ 

3OT**23ll^4l*«»Ra«l4aaK:«» Lfc. 

30 [ o o 9 7 j aac. xsMrtr. 5 t 1 

T\ v^*S/*Afc«*)£A«tt£2^ii«I»i6fcJ: 

7T>tf-h£f8^X. MQ&l X 1 0- 5 To r r 

(tti. 3xio-3 Pa) , mmmftiom-tf 
ojt. *fc. ^y^^M.tWi^m^mii o:i.i 

?A£*y7*r>'#-N£fflVvc 1 OOntnO^fT'V 

aRS-frfc. T^S-^3lMWOKfflKli2. 3X1 
40 0- 5 Tor r (^3. 1 x 1 0" 3 Pa) . MM&fffl 
J2 1#4 Og>fc lfc. tLb^v^i^A • &&&k 7 
IV S AO 2 Jf Mfi^gg*l$<7)*&&KiigSKffi 
#Lfc. 

[ 0 0 9 8 ] . URifcSRfrSBIMf 
^TSIfcSftfcl^ sK-y?*rttS»U x-/Hfi£ 

IB (ft*: 4 5 Pa • s, QHbftff : 400 OmJ/c 
50 ffitgWfc LTJI$ 0 . 7mm^*7XgS:-/-;Hai(: 
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tfJU 3 0 0jumX3 0 0;umlMXW-t;ki&*M/<,Jt**' 

[ o o 9 9 ] £ cnm^zmmmmmm 2i,zryx. mm 
mnm 5 tv>r ^xepjnt &s j 5 izwmmmtm 

[0 1 00) JXtC. Cl^*^£»$JK2 0 0cd/m 10 
2 T^ffl^J:T^ e tl»^St:®S-^^^t^^. 50 0B# 
HI^«3ifiW>»K«««»li8 2%'?* l 5, 

[0101] 5l^|H|«c7)*ffit-9fflc7)*iim^^*-? 

fcfesu n-i omcom^z^xmm&ttwmRV 
500 ^ra^ffiij^^tT^ t z. h . wmwmmn 
Kft&¥or%tt8 1 %?* o . w-vxmmiwf 
tim^zt^ahtizfr^tz. 
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